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ABSTRACT 
The aim of this study was to synthesize several heterocyclic pyrimidine derivatives. Pyrimidine nucleus was synthesized by Pietro 
Biginelli reaction in past. There are two step reaction was carried out. (1) In first step reaction the derivative synthesized by reaction 
between ethylacetoacetate, substituted benzaldehyde, and thiourea. (2) In second step reaction give excellent yield of ethyl(2Z)-2-
(Aryl)-5-(4-chlorophenyl)-7-methyl-3-oxo-2,3,8,8a-tetrahydro-5H-[1,3]thiazolo[3,2-a]pyrimidine-6-carboxylate derivatives (1-13) 
synthesized by using first reaction derivative, chloro acetic acid, sodium acetate, acetic anhydride, glacial acetic acid with various 
substituted benzaldehyde. The products have been tested for their antibacterial and antifungal activity against gram (+) positive and 
gram (-) negative bacteria. 
Keywords: 2,3,8,8a-tetrahydro pyrimidine, Biginelli reaction, Antibacterial activity, Antifungal activity. 
INTRODUCTION 
Heterocyclic compounds have special attention in organic 
chemistry. Fused heterocyclic derivatives are of great biological 
interest, especially as antiviral, antitumor and antimicrobial 
agents [1-11]. Some of them derivatives exhibited modest activity 
against gram-positive and gram-negative strains. Thiozolo 
pyrimidine derivatives were tested for their anti-inflammatory 
activities. In our work on the synthesis of pyrimidine derivatives 
for biological evaluations, and moiety is described. 
BIGINELLI REACTION: 
A simple and direct method reported by Biginelli in 1893. 
Biginelli reaction is a multiple component reaction. In that ethyl 
acetoacetate, an aryl benzaldehyde, and thiourea are reacts and 
give thiourea derivatives. It is named for the chemist Pietro 
Biginelli. 
In recent year heterocycles play a major role in drug synthesis. In 
that pyrimidine plays a significant role among other heterocycles. 
From literature survey thiozolo [3,2-a] pyrimidine [12-16] and 
other derivatives considerable interest because of their 
pharmacological and therapeutic properties. Many of them have 
been found to have a wide spectrum of biological effects 
including antimicrobial, antitumor, antiviral, antiinfactive, 
anticancer, antihypertensive, calcium channel blocker, and 
neuropeptide antagonist [17-18]. 
 
METHOD 
Step: 1 
Preparation of ethyl 4-(4-chlorophenyl)-6-methyl-2-thioxo-
1,2,3,4-tetrahydropyrimidine-5-carboxylate: 
A mixture of 4-chlorobenzaldehyde (0.1 mol), EAA (0.1 mol), 
and thiourea (0.1 mol) filled in 250 ml of RBF. Then reflux for 4-
5 hr in presence of concentrated (HCl) hydrochloric acid as 
catalyst. After completion of the reaction, mixture was poured in 
water containing ice. Product was isolated, filtered, dried and 
recrystallized from ethanol to obtain the pure compounds. The 
yield was 62 % with M. P. 1660 C.  
Step: 2 
Preparation of ethyl(2Z)-2-(Aryl)-5-(4-chlorophenyl)-7-
methyl-3-oxo-2,3,8,8a-tetrahydro-5H-[1,3]thiazolo[3,2-
a]pyrimidine-6-carboxylate: 
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A mixture of ethyl 4-(4-chlorophenyl)-6-methyl-2-thioxo-1,2,3,4-
tetrahydropyrimidine-5-carboxylate (0.005 mol), substituted 
benzaldehyde (0.05 mol), chloroacetic acid (0.05 mol), sodium 
acetate (0.05 mol), acetic anhydride (0.05 mol) and 10 ml glacial 
acetic acid taken in RBF. Reflux this mixture for 5 to 6 hr. 
Moiety was obtained by pours this solution in to cold water. 
Derivative recrystallized by ethanol. DMF: M. P. 2250 C, Yield 
64 %. 
ethyl(2Z)-2-benzylidene-5-(4-chlorophenyl)-7-methyl-3-oxo-
2,3,8,8a-tetrahydro-5H-[1,3]thiazolo[3,2-a]pyrimidine-6-
carboxylate-(1) 
The purity of ethyl(2Z)-2-benzylidene-5-(4-chlorophenyl)-7-
methyl-3-oxo-2,3,8,8a-tetrahydro-5H-[1,3]thiazolo[3,2-
a]pyrimidine-6-carboxylate-(1) compound was routinely checked 
on TLC aluminum sheet silica gel 60 F245 (E. Merck) using 
benzene-methanol (4.5:0.5 v/v) or benzene-ccl4–methanol 
(2.5:2.0:0.5 v/v) as irrigate and was developed in an iodine 
chamber. Other compounds of the series were prepared by using 
similar method. The purity of these derivatives was analyzed 
through melting point measurements.  
 
Physical constants: 
 
Where Ar = Different aryl group 
Physical constants of ethyl (2Z)-2-(Aryl)-5-(4-chlorophenyl)-
7-methyl-3-oxo-2,3,8,8a-tetrahydro-5H-[1,3]thiazolo[3,2-
a]pyrimidine-6-carboxylate:  
 
 
Sr 
No. 
 
-Ar MOLECULAR 
FORMULA 
M. P. 
OC 
YIELD 
( % ) 
% OF  
CARBON 
 
FOUND    
REQD. 
% OF 
NITROGEN 
 
FOUND    
REQD. 
MOLECUR 
WEIGHT  
1 -C6H5 C23H21ClN2O3S 2250C 64% 62.59 62.65 6.31 6.35 440.94 
2 -4-OCH3-C6H4 C24H23ClN2O4S 2060C 59% 61.20 61.21 5.94 5.95 470.97 
3 -2,4-(CL)2-C6H3 C23H19Cl3N2O3S 2150C 62% 54.15 54.18 5.46 5.49 509.83 
4 -4-CH3-C6H4 C24H23ClN2O3S 1560C 63% 63.32 63.36 6.13 6.16 454.97 
5 -4-F-C6H4 C23H20ClFN2O3S 1810C 58% 60.15 60.19 6.05 6.10 458.93 
6 -4-Br-C6H4 C23H20BrClN2O3S 2180C 59% 53.12 53.14 5.35 5.39 519.84 
7 -4-Cl-C6H4 C23H20Cl2N2O3S 2200C 54% 58.08 58.11 5.84 5.89 475.39 
8 -3-OH-C6H4 C23H21ClN2O4S 1970C 61% 60.43 60.46 6.09 6.13 456.94 
9 -4-OH-C6H4 C23H21ClN2O4S 1840C 60% 60.40 60.46 6.11 6.13 456.94 
10 -3-OCH3-4-OH-C6H3 C24H23ClN2O5S 1900C 59% 59.15 59.19 5.73 5.75 486.97 
11 -2-NO2-C6H4 C23H20ClN3O5S 1790C 54% 56.81 56.85 8.61 8.65 485.94 
12 -3-NO2-C6H4 C23H20ClN3O5S 2100C 59% 56.82 56.85 8.62 8.65 485.94 
13 -4-NO2-C6H4 C23H20ClN3O5S 2380C 56% 56.80 56.85 8.60 8.65 485.94 
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3d view of compound 
BIOLOGICAL ACTIVITY: 
Antibacterial and Antifungal activity:  
The synthesized compounds were screened for their in-vitro 
antimicrobial activity against Escherichia Coli (Gram negative), 
Staphylococcus Aureus (Gram negative), Staphylococcus aureus 
(Gram positive),  Streptococcus Pyogenes ( Gram positive) and 
antifungal activity against Candida albicans, Aspergillus niger 
and Aspergillus clavatus by measuring in MBC  and in MFC 
method in μg/ml. The synthesized compounds were compared 
with standard antibacterial drugs Gentamycin, Ampicillin, 
Chloramphenicol, Ciprofloxacin, Norfloxacin and antifungal 
drugs Nystatin and Greseofulvin. Antibacterial and antifungal 
activity was carried out by BROTH DILUTION METHOD at 
concentrations of 1000, 500, 250, 200, 125, 100, 62.5 [19] µg/ml 
respectively. 
 
 
Product Code 
Minimal bactericidal concentration Minimal fungicidal concentration 
(MBC) in μg/ml    (MFC) in μg/ml  
Gram negative 
bacteria 
Gram positive bacteria Fungus 
E.coli P.aeru 
ginosa 
S.aureus S.pyogenus C.albicans    A.nigar A.clavatus 
MTCC 
443 
MTCC 
1688 
MTCC 
96 
 MTCC 
442 
MTCC 
227 
MTCC 
282 
MTCC 
1323 
1 250 200 250 200 1000 500 500 
2 125 100 125 200 250 250 1000 
3 100 250 250 100 500 1000 500 
4 125 62.5 200 200 250 250 250 
5 250 62.5 200 250 500 1000 500 
6 200 200 250 250 250 >1000 >1000 
7 200 100 62.5 200 250 500 500 
8 125 100 62.5 125 500 250 1000 
9 100 200 100 62.5 500 250 500 
10 100 200 62.5 100 500 250 >1000 
11 200 100 100 125 >1000 >1000 500 
12 200 62.5 100 125 500 250 1000 
13 200 200 62.5 200 250 250 500 
Gentamycin 0.05 1 0.25 0.5 -- -- -- 
Ampicillin 100 -- 250 100 -- -- -- 
Chloramphenicol 50 50 50 50 -- -- -- 
Ciprofloxacin 25 25 50 50 -- -- -- 
Norfloxacin 10 10 10 10 -- -- --- 
Nystatin -- -- -- -- 100 100 100 
Greseofulvin -- -- -- -- 500 100 100 
 
 
DISCUSSION 
Many derivatives of thiozolo pyrimidines are synthesized in 
research laboratory by me. There are many important used of 
them like anti-bacterial, antiinfective, and antimalerial activity. 
This thesis consists of the overall comparison of the compound 
synthesized in my research work. Out of them many derivatives 
possesses remarkable antimicrobial importance in research field. 
The purity of all the compounds was confirmed by their sharp 
melting points. Characterization of thiozolo derivatives will also 
record. 
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